It has been reported that exposure to a cold environment greatly alters carbohydrate and lipid metabolism (Masoro 1966; Itoh 1972) . CoA is necessary as a cofactor for carbohydrate and fatty acid metabolism. Campbell et al. (1960) reported that exposure to cold increased the CoA extractable from liver. The present study was designed to confirm these phenomena. Fractioned pantothenic acid (PaA) derivatives obtained by column chromatography were examined to determine CoA metabolism in the livers of rats exposed to cold.
MATERIALS AND METHODS

Animals and diets
Male rats of the Wistar strain (body weight 300-350 g) were bred at an environmental temperature of 24+2°C. The cold group was kept at a temperature of 6+2°C and the control group was kept at a temperature of 24+2°C.
In the experiments of incorporation of 14C-PaA in the liver, the groups were kept for two days at the respective temperatures.
Thereafter, the rats were injected with 410,ug PaA Na salt/0.2 ml saline containing 0.3 aCi D-pantothenic-1-14C-acid Na (New England Nuclear) into the abdomen. The animals were sacrificed at 12, 24 or 48 hr after injection.
In the experiments of PaA derivatives pattern in the liver, animals were injected with PaA Na salt 410 g/0.2 ml saline containing 3 ,aCi 14C-PaA Na salt into the abdomen, after both groups had been kept for two days at the respective temperatures.
Animals were fed NMF solid diet (Oriental Kobo K.K.).
Preparation of liver
Animals were killed by decapitation and the liver was excised and frozen immediately. In the study of the pattern of PaA derivatives in the liver, 1 g of liver was homogenized using a Potter-Elvehjem glass homogenizer in 4 ml cold 3% 11C104 solution. The homogenate was centrifuged at 104 rpm for 10 min. To 8 ml of supernatant solution, 1 ml of 0.5 M mercaptoethanol and 0.15 ml of 0.1 M K2HPO4 were added. The pH value was adjusted to 6.5 by addition of 5 M KOH and stirred for 30 min at 4°C.
DEAF-cellulose column chromatography
PaA derivatives of the rat liver extract were separated by DEAE-cellulose column chromatography according to the method of Nakamura (1969) . The column size was 1.7 X 7.0 cm. After the sample was charged, it was washed with 90 ml water and linear gradient eluted with 400 ml of 0.003 M HC1 in the mixing flask and the same buffer containing 0.15 M LiCI in the reservoir.
The elution rate was 1 ml/min.
Assay of PaA and measurement of radioactivity PaA derivatives of each fraction were resolved into free PaA according to the method of Novelli et al. (1949) , and free PaA was bioassayed by the method of Skeggs and Wright (1944) . To each fraction, NT scintillation fluid was added and the radioactivity was measured in a liquid scintillation spectrometer.
RESULTS
Incorporation of 14C-PaA into the livers of rats exposed to cold was higher than those of controls at 12, 24, and 48 hr after injection. The highest peak of the cold group was observed at 12 hr after injection of 14C-PaA, and that of the control group was observed at 24 hr (Fig. 1) . In the column chromatography experiments, cold group was killed at 12 hr and control group was killed at 24 hr, after injection of 14C-PaA. Four peaks of radioactivity were observed. According to the report of Nakamura (1969), it was assumed that the first peak was free PaA, the second peak was phospho-pantetheine (P-PaSH) and the large third peak was CoA. The small fourth peak appears to be a short chain acyl CoA, since this peak exists on 0.1 M LiCI concentration (Carey and Dils 1970). The total PaA content in the livers of rats exposed to cold was about 1.2-fold higher than those of control rats. The major part of the increase was free CoA content. The radioactivity in the Each point represents livers of rats exposed to cold was about 1.7-fold higher than those of control rats. Notably, specific activity of the CoA fraction was high (Table 1) .
DISCUSSION
It has been reported that carbohydrate and lipid metabolism are accelerated in cold environments. CoA is a cofactor for many enzymatic reactions involving fatty acids, amino acids and carbohydrates. The present experiments suggest that exposure to cold results in increased uptake of PaA into the liver and an increased rate of synthesis of CoA from PaA. It has previously been found that CoA in the rat liver increases in a hyperthyroid state (Tabachnick and Bonnycastle 1954) and that exposure to cold induces increased thyroid activity (Itoh and Kuroshima 1970) . Therefore, the increase in CoA metabolism in response to cold is probably related to increased thyroid activity. Henceforth, it will be necessary to demonstrate a relationship between PaA and hormone metabolism. 
